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(54) Scroll-type apparatus 

(57) A vacuum pump of the scroll-type comprising a 
housing, a first fixed scroll member having an end plate 
and an involute spiral wrap attached thereto, a second 
orbital scroll member having an end plate and an invo- 
lute spiral wrap attached thereto, the scroll members 
being arranged in the housing such that their respective 
wraps intermesh so that on orbital movement of the sec- 
ond scroll member relative to the first scroll member a 
volume of gas will be trapped and urged from one end 
of the wraps to the other end, a shaft for driving the sec- 
ond scroll member and wherein a member is provided 
which is adapted to separate the vacuum space in the 
housing from the shaft and also prevent the second 
scroll member from rotating, said member being made 
from a polymer material. 
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Description 



[0001] The present invention relates to scroll appa- 
ratus and, more particularly, to scroll apparatus for use 
in vacuum pumps. 

[0002] Scroll apparatus is known for operating com- 
pressors or vacuum pumps. In both cases the appara- 
tus comprises two scroll members each comprising a 
flat end plate on which are upstanding strips of uniform 
width defining a spiral (or scroll) type structure which 
interact by placing the scroll members substantially co- 
axially together with the respective spiral type structures 
inter-engaging and allowing one scroll member to "orbit" 
relative to a stationary member. 

[0003] In this way it is possible to trap a volume of 
gas between the orbiting scroll member and the fixed 
scroll member thereby to urge the gas from one end of 
the respective spirals to the other. In a vacuum pump in 
particular the gas enters via a pump inlet at the periph- 
ery of the scroll members and exits via a pump outlet at 
the centre of the scroll members. 
[0004] The orbiting scroll member is caused to 
"orbit" by allowing it to inter-engage with bearings posi- 
tioned eccentrically on a rotating drive shaft which is 
itself driven by a motor. The orbiting scroll member is 
constrained from rotating by means such as Oldham 
couplings or other known means. 
[0005] In PCT publication W096/26366 there is 
described a vacuum pump incorporating scroll-type 
apparatus in which the orbiting scroll member is driven 
by means of a pump shaft that is centrally located in 
relation to a stationary body. A mechanism is provided 
for connecting the orbiting scroll member to the station- 
ary body so that it is supported thereby and controls the 
circular translations motion of the orbiting scroll mem- 
ber. The mechanism comprises at least one bearing 
supported by the pump shaft and a metallic bellows for 
limiting undesirable travel in the circular translation of 
the orbiting scroll member. 

[0006] It is an aim of the present invention to pro- 
vide a vacuum pump of the' scroll-type which provides a 
seal between a vacuum space in the pump from atmos- 
phere where the pump shaft extends through the case 
and also prevents the orbiting scroll member from rotat- 
ing. 

[0007] According to the present invention a vacuum 
pump of the scroll-type comprises a housing, a first 
fixed scroll member having an end plate and an involute 
spiral wrap attached thereto, a second orbital scroll 
member having an end plate and an involute spiral wrap 
attached thereto, the scroll members being arranged in 
the housing such that their respective wraps intermesh 
so that on orbital movement of the second scroll mem- 
ber relative to the first scroll member a volume of gas 
will be urged from one end of the wraps to the other end 
a shaft for driving the second scroll member and 
wherein a member is provided which is adapted to sep- 
arate the vacuum space in the housing from the shaft 



and also prevent the second scroll member from rota- 
tion, said member being made from a polymer material. 
[0008] An embodiment of the invention will now be 
described by way of example reference being made to 
the Figure of the accompanying diagrammatic drawing 
which is a cross section through a vacuum pump of the 
scroll type. 

[0009] As shown in the Figure, a scroll-type appara- 
tus in the form of a vacuum pump 2 includes a housing 
10 4 to which is mounted a fixed scroll member 6. Compli- 
menting the fixed scroll member 6 and intermeshing 
therewith in a, manner known per se is an orbital scroll 
member 8. The orbital member 8 is mounted on bear- 
ings 10 in the housing 4 which bearings are supported 
is on a crank end 1 2 of a drive shaft 1 4 which extends from 
a motor (not shown) into the housing 4. 
[0010] Each scroll member 6, 8 includes an end 
plate 16, 18 Jo which is attached and from which 
extends outwardly therefrom an involute spiral wrap 26 
20 28. The height of each wrap 26, 28 is substantially the 
same as the distance between opposed end plates 16 
18 so that the free edge of each wrap 26 28 forms a 
seal against the face of the complimentary' scroll mem- 
ber end plate. To assist in the sealing process a slot is 
25 formed in the free edge of each wrap 26, 28 in which is 
located a tip seal 20. 

[0011] in any vacuum pump it is necessary to seal 
the vacuum space in the housing 4 from ambient atmos- 
phere where the pump shaft 14 goes through the hous- 
30 mg 4 from the motor. Furthermore, in a scroll-type 
vacuum pump it is necessary to prevent the orbiting 
scroll 8 from rotating. 

[0012] According to the present invention, the 
desiderata mentioned above are met by means of a 
35 radial member 30 of polymer material which, as shown 
is in the form of a quarter circle translated to form an 
annulus around the shaft 14. The member 30 as shown 
is anchored at one edge by bolts 32 to the scroll mem- 
ber 8 and at its opposite end to a stationary part of the 
40 pump by bolts 34 between the fixed scroll member 6 
and the housing 4. 

[001 3] it will be apparent that the radial member 30 
has sufficient flexibility to allow the orbiting motion of the 
scroll member 8 whilst being tortionally stiff enough to 
45 restrain the scroll member 8 in the correct relationship 
with the fixed scroll member 6. Furthermore, it will of 
course divide the vacuum space in the pump 2 from the - 
shaft 14 particularly where it passes through the hous- 
ing 4 from the motor (not shown). The cross section of 
so the annulus can be quarter circle as shown or half circle 
or cone as appropriate. An advantage of the embodi- 
ment described above is that the use of the member 30 
of polymer material will reduce the overall weight of the 
vacuum pump when compared to a vacuum pump con- 
55 taming a metal bellows. 

[0014] If necessary the member 30 could be rein- 
forced with fibre material. 
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Claims 

1. A vacuum pump of the scroll-type comprising a 
housing, a first fixed scroll member having an end 
plate and an involute spiral wrap attached thereto, a 5 
second orbital scroll member having an end plate 
and an involute spiral wrap attached thereto, the 
scroll members being arranged in the housing such 
that their respective wraps intermesh so that on 
orbital movement of the second scroll member rela- 10 
tive to the first scroll member a volume of gas will be 
trapped and urged from one end of the wraps to the 
other end, a shaft for driving the second scroll 
member and wherein a member is provided which 

is adapted to separate the vacuum space in the 15 
housing from the shaft and also prevent the second 
scroll member from rotating, said member being 
made from a polymer material. 

2. A vacuum pump as claimed in claim 1 in which pol- 20 
ymer material is reinforced with fibres. 

3. A vacuum pump as claimed in claim 1 or claim 2 in 
which the polymer material is in the form of an 
annulus surrounding the shaft and attached at one 25 
end of the second scroll member and at its opposite 
end to a stationary part of the pump. 

4. A vacuum pump as claimed in claim 3 in which the 
cross section of the annulus is in the form of a quar- 30 
ter circle. 

5. A vacuum as claimed in claim 3 in which the cross 
section of the annulus is in the form of a half circle. 

35 

6. A vacuum pump as claimed in claim 3 in which the 
cross section of the annulus is in the form of a cone. 

7. A vacuum pump constructed arranged and adapted 

to operated substantially as here before described 40 
with reference and as illustrated in the Figure of the 
accompanying drawing. 



55 



EP 1 055 824 A1 

i 




4 



EP 1 055 824 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 3908 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



PATENT ABSTRACTS OF JAPAN 

vol. 7, no. 149 (M-225) *1294!, 

30 June 1983 (1983-06-30) 

& JP 58 059392 A (NIPPON JI00SHA BUHIN 

SOGO), 8 April 1983 (1983-04-08) 

* abstract * 

US 3 194 167 A (WILSON) 
13 July 1965 (1965-07-13) 

* column 1, line 36 - line 70 * 

* column 2, line 29 - column 4, line 42; 
figures 1,2 * 



1-3,5-7 



F04C27/00 
F04C 18/02 



1-7 



GB 2 018 900 A (KAZU1CH1 ITO) 
24 October 1979 (1979-10-24) 
* page 3, line 90 - page 4, line 
figures 5,6 * 



13; 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



F04C 
F01C 



The present search report has been drawn up tor all claims 



Plac, of m«k*i 

THE HAGUE 



Oar* of oomptatjon of trw starch 

10 August 2000 



Exsmfrwr 

Kapoulas, T 



CATEGORY Of CITED DOCUMENTS 

X : particularly relevant » taken along 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the tiling date 
D : document cited In the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



5 



EP 1 055 824 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 3908 



T^S^aTa^^ abov^cn* European sear* report. 

The European Patent Office is in no way liable tor these particulars which are merely given for the purpose of information. 

10-08-2000 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



JP 58059392 A 



08-04-1983 



NONE 



US 3194167 
6B 2018900 



13-07-1965 



NONE 



24-10-1979 



JP 
JP 
JP 
DE 
FR 
US 



1059195 C 
54134804 A 
55051119 B 
2914527 A 
2422841 
4265605 



A 
A 



25-08-1981 
19-10-1979 
22-12-1980 
25-10-1979 
09-11-1979 
05-05-1981 



§ For more details about this annex : see Official Journal ol the European Patent Office, No. 12/82 



6 



